Objectives. To prospectively evaluate the incidence, spectrum of disease and relation to general health of shoulder disorders in primary care. Methods. Patients presenting with shoulder pain to two large general practices in the Cambridge area over a 1-month period were invited to participate. After consulting their general practitioner, patients were administered a demographic information questionnaire, a shoulder pain and disability index (SPADI) and a short form 36 (SF-36) health survey. Subsequent review in a clinic held by a rheumatology registrar every 2 weeks was undertaken.
Soft tissue disorders are common, disabling and a strain on health-care resources. Shoulder pain has been found to be the second most frequent acute musculoskeletal complaint presenting in general practice and the third most common site of musculoskeletal pain in the community [1] . In addition, neck/shoulder disorders are a frequent cause of work absenteeism accounting for around 18% of all claims for sickness benefits in Scandinavia [2] .
There is increasing interest in defining the disability associated with shoulder disease and its resultant handicap due to a paucity of information regarding the impact of such disorders on general health status. This study was designed to estimate the incidence, spectrum of disease and relation to general health of shoulder complaints presenting to primary care where these disorders are most frequently encountered.
Full ethical approval was granted for this study by the Addenbrooke's Hospital Ethics Committee, Cambridge and informed patient consent was obtained from all participants.
Patients and methods
Over a 12-month period patients who presented to their primary care physician with an episode of shoulder pain were recruited to two general practices in the Cambridge area (17 000 patients with a mean adult age representative of a typical UK practice). These patients were then referred to a 'rapid access' rheumatology clinic held within the practices by a rheumatology registrar every 2 weeks. A single rheumatology registrar (AO) trained in shoulder examination undertook all the assessments and a diagnosis was made based on the clinical evaluation. The diagnostic categories employed were drawn from widely accepted clinical tests for specific shoulder lesions, including those recommended by Cyriax [3] and the Southampton examination schedule [4] ( Table 1) .
The assessment included a full history of shoulder pain, the completion of a demographic information questionnaire, a shoulder pain and disability index (SPADI) [5] and a short form-36 health survey (SF-36) [6] followed by a physical examination including special tests for shoulder disorders (Table 1) . A diagnosis was recorded and treatment or further investigation as deemed appropriate by the investigator was undertaken. The history included questions regarding shoulder pain at night or whilst doing overhead activities, any associated pins and needles, neck pain, previous shoulder pain and whether there had been any previous treatment such as with non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroid injections or physiotherapy. The examination included assessment for deformity, tenderness, painful arc and passive external rotation. In addition, an assessment was made of the integrity of the rotator cuff muscles (supraspinatus, infraspinatus and subscapularis) according to the criteria of Cyriax [3] , and assessment of the long head of biceps. Furthermore, assessment was made for signs of impingement and acromioclavicular (AC) joint disorder.
A diagnosis of rotator cuff tendinosis was made if, on stressing the rotator cuff by applying a resistive force, the patient complained of pain in one or more portions of the rotator cuff. A diagnosis of rotator cuff tear was made if weakness elicited by applying a resistive force was found in one or more of the rotator cuff muscles [3] . A complete rupture was diagnosed if there was minimal active movement but intact passive movement. Bicipital tendonitis was diagnosed if there was a history of anterior shoulder pain with specific tenderness in the bicipital groove supported by specialized tests for this lesion (Speed's and Yergason's tests). Adhesive capsulitis was diagnosed if there was global restriction of all shoulder movement both passive and active with external rotation reduced by at least 50% compared with the normal side in the absence of bony restriction [7] . In patients with global restriction of shoulder movement plain X-ray was used to exclude degenerative disease. Impingement was diagnosed with a positive Hawkins-Kennedy test [8] . Fibromyalgia was diagnosed if the patient fulfilled the American College of Rheumatology criteria [9] and other soft tissue lesions were diagnosed in the presence of specific tender spots over the shoulder musculature (deltoid, axillary or periscapular) without fulfilling the criteria for fibromyalgia.
Pathology of the AC joint was diagnosed if there was local pain and tenderness in the region of the AC joint, a high arc of pain (development of pain upon abducting the arm >120 ) was present or if any of the tests for AC joint disease were positive (Table 1) . Primary osteoarthritis of the glenohumoral joint was confirmed radiologically. Referred pain from the neck was diagnosed if there was a history of pain radiating from the cervical spine into the appropriate dermatome (C5/6) with or without restricted cervical spine movement.
The SPADI, a validated measure [10] , was utilized to assess shoulder-specific disability alongside the SF-36 questionnaire which has been utilized to measure general health in a variety of medical conditions. The SPADI questionnaire consists of five pain and eight disability items each measured on a visual analogue scale (range 0 to 100), where 0 represents no pain or disability and 100 represents maximal pain or disability. Pain and disability subscales are calculated as the mean of the corresponding items. The SPADI total scale is calculated as the simple average of the pain and disability subscales.
The results obtained from the SF-36 were compared with those obtained from the Health Survey for England (HSE) 1996 [11] . This survey was carried out nationally on a population of over 16 000 people aged over 16 yr. The sample was drawn randomly using postcodes and the participants completed the SF-36 as a self-completion questionnaire. Other population studies have been carried out in England using SF-36 to produce population norms, including the British Omnibus Survey 1992 [12] and The Oxford (Central England) Healthy Life Survey 1991-1992 [13] , but the HSE study matched our sample most closely in terms of age distribution. The examination was carried out blind to the results of the SPADI and SF-36.
Statistical analysis
The annual incidence of shoulder complaints was defined as the number of cases presenting for review by the registrar in the 12 months of the study divided by the number of adults recorded on the list of the practices. The method of direct standardization was used to standardize the incidence of shoulder complaints to the sex and age distribution of England and Wales in 2002 [14] using age groups 18-44, 45-54, 55-64, 65-74 and 75 and over. A 95% confidence interval for standardized incidence was calculated using the method of weighted sums of Poisson parameters in combination with the 2 method [15] . The same methods were used for the incidence of diagnoses. Internal consistency of the SPADI subscales was assessed using Cronbach's alpha coefficient and interpreted as 'very good' for coefficients in the range 0.80 to 0.90 [16] .
Age-specific normative mean scores with standard errors for each SF-36 domain were obtained from the Health Survey for England [11] . These were applied to the age distribution of the study sample to obtain an overall normative mean score with its standard error for each domain. The observed and normative mean scores were compared using an unpaired two-sample t-test stratified by age group, using the age-specific means and standard errors in the two studies. Partial correlation adjusting for age was used to assess the strength of association between the specific SPADI measure and the general SF-36 pain domains. Confidence intervals for correlation coefficients were obtained using the Fisher transformation method [17] .
Results
Over a 12-month period 131 patients were reviewed comprising 69 men (53%) and 62 women (47%) resulting in a sex-and agestandardized incidence of 9.5 per 1000 (95% confidence interval 7.9-11.2 per 1000). It was estimated that the proportion of eligible patients not referred to the rapid access clinic was less than 10% of the total number. The precise number of 'missed' cases was undetermined, however, due to difficulty in establishing true numbers retrospectively from medical record diagnoses. The examiner passively abducts the arm to 90 with subsequent active adduction
The mean age of the patients was 57 yr (range 18-87 yr) with a median duration of symptoms at review of 10 weeks (range 1-208 weeks). The right shoulder was affected solely in 72 (55%) patients, the left solely in 50 (38%) and both in 9 (7%). A precipitating incident was reported by 41 (34%) patients, no relation to trauma was reported by 47 (38%) patients and 35 (29%) didn't know. Rotator cuff tendinopathy was found in 112 (85%) patients, impingement in 97 (74%), acromioclavicular joint disease in 31 (24%) patients, adhesive capsulitis in 20 (15%) patients and referred pain in 9 (7%) ( Table 2 ). In 77% of patients more than one diagnosis was made (Table 3) .
In the study sample, the SPADI pain and disability subscales were observed to have a very good level of internal consistency (Cronbach's alpha coefficients of 0.81 and 0.90, respectively). The mean disability subscale score was 45 (95% CI 41-50) and the mean pain score was 58 (95% CI 54-62) with a total SPADI of 52 (95% CI 48-55) (maximum score 100) [10] .
Our sample was compared with the norms on all the domains of the SF-36 and the differences in means were calculated, weighting the sample to compensate for age differences (Table 4 ). This showed a difference over all age groups between the HSE sample and our sample which was significant in six of the eight domains, being particularly marked for emotional role in addition to physical function and physical role. In the domains of general health and mental health the difference between the samples was not significant. We also compared the difference in different age groups and showed that shoulder pain has a greater effect on quality of life in the younger age groups, particularly in the way people can perform their physical, social and emotional roles within society. The unsigned partial correlation coefficient, adjusting for age, between the SPADI index and the SF-36 physical function was 0.41 (95% CI 0.24-0.55); and with SF-36 bodily pain was 0.57 (95% CI 0.43-0.68).
The large difference between study subjects and the HSE was not accounted for by past medical history. Cases with a significant past medical history did not differ from those without a past history by more than a mean of 5 points on any subscale.
As the majority of patients had been given more than one diagnosis the impact of individual conditions on the SPADI and SF-36 could not be estimated accurately due to the confounding effects of a combined diagnosis. The SPADI and SF-36 scores, however, showed no significant difference depending upon the diagnosis using two broad categories (tendinosis with or without impingement or a combined group including ACJ, adhesive capsulitis, referred pain with or without tendinosis and/or impingement) ( Table 5 , Fig. 1 ).
Eighty eight per cent of patients in this study complained of sleep disturbance as a consequence of their shoulder pain. The normative score is obtained by applying the age-specific mean scores from the HSE to the age distribution in the study: 18-44 (n ¼ 28), 45-54 (n ¼ 21), 55-64 (n ¼ 37), 65-74 (n ¼ 24), 75þ (n ¼ 13). Some subjects were given more than one diagnosis.
b Directly standardized incidence is obtained by applying the sex-and age-specific incidence rates from the study to census population data (see Patients and methods). Study numerators for any shoulder complaint by age group in males (m) and females ( f ): 
Discussion
This study undertaken in primary care follows work performed previously by Vecchio et al. [18] showing the prevalence and spectrum of shoulder disease in the community. The incidence of shoulder pain we found is comparable with that obtained in previous studies [19, 20] although a higher incidence has been found elsewhere [21] . Nevertheless, pain in the shoulder region, regardless of aetiology, is associated with significant morbidity.
With age the frequency of musculoskeletal disorders increases; the prevalence of disability has been estimated to be as high as 50% in those aged 75 or over [1, [22] [23] [24] . Functional impairment of the shoulder at initial presentation has also been found to be associated with poorer long-term outcome [25] .
Our sample represents a true cross-section of shoulder pain in society as we enrolled any patient with shoulder pain regardless of possible aetiology. As a consequence patients may have been included where the symptoms were not directly originating from shoulder pathology.
Difficulty with case definition [26] and lack of an adequate classification system plagues shoulder research. In the face of the lack of a universally accepted approach to clinical evaluation of the shoulder, we used widely accepted clinical tests for specific disorders that are commonly used in clinical practice. We have shown that several of these tests are reproducible between Shoulder disorders presenting to primary careobservers [27] . The validity of tests for shoulder pain, however, remains unclear and research efforts focused on this pivotal issue are required. Given the weakness of classification, this study has utilized those case definitions which have been tested by us and other groups and therefore represent the currently accepted standard for the study of various clinical shoulder disorders. The median time taken for our patients to seek medical advice was 10 weeks. It would appear that many people are willing to accept pain and disability at least in the short to medium term before presenting for an opinion. Two previous studies and a survey have shown that the elderly do indeed suffer from significant pathology and disability and that it is under-recognized [28] [29] [30] [31] . Many accept their symptoms as an inevitable part of getting older. Most resultant disabilities were reflected in activities such as bathing, dressing and toileting. This was reflected in our study with the most problematic areas being placing objects on a high shelf, washing one's back and carrying heavy objects.
It is apparent that one cannot rely on simple outcome measures for shoulder assessment. Range of movement (ROM) as a measure is inadequate as the majority of people in the community with self-reported shoulder pain do not have widespread restriction of movement [32] . Pain scores alone are also inadequate to assess the severity of shoulder disease and impairment [19, 33] .
We utilized the Shoulder Pain and Disability Index (SPADI), a disease-specific index, to ascertain how shoulder pain affects an individual in primary care. Internal consistency was observed to be very good in this cohort. Its main weakness is the omission of questions pertaining to pain interfering with sleep, which was found to be one of the most common problems in these patients [5, 10, 33] . A question on sleep disturbance was included in our study and was also found to be an extremely common problem (88%). SPADI scores were high in our patients and are similar to those obtained when used in a similar setting [10] .
The SF-36 health survey was used to ascertain the general health of patients with shoulder pain. The SF-36 health survey has been validated and may be suitable as an outcome measure for routine use within the National Health Service (NHS) [34] [35] [36] [37] . There is some evidence that the SF-36 may be more sensitive than the modified Health Assessment Questionnaire (HAQ) at detecting disability associated with shoulder disorders [1] . The great majority of patients scored lower than healthy norms and equivalent to patients with other medical conditions as has been shown previously [38, 39] . This is an interesting finding as none of the health status parameters of the SF-36 directly assesses shoulder function. Most astounding is that shoulder disease ranked in severity with conditions such as congestive cardiac failure, acute myocardial infarction, diabetes mellitus and clinical depression. These patients, however, had well-defined shoulder conditions and had been assessed in an orthopaedic clinic [39] . It is important to remember, however, that the prognosis of shoulder disorders is favourable compared with life-threatening illnesses such as cardiac failure, and the impact on general health may be much less if expressed in terms of quality-adjusted life years or disability-adjusted life years. Although our patients presented with shoulder disorders their overall poor general health status may not entirely be a consequence of this.
Badcock et al. [33] highlighted the importance of a disability measure as patients' psychological health was related to pain only by its association with disability. We did not specifically look at this issue; however, this is of paramount importance as psychological well-being has a large impact on the general well-being of individuals.
Generic health questionnaires, such as the SF-36, are generally insensitive to specific disorders and therefore need to be combined with specific questionnaires, e.g. SPADI. The age-adjusted correlation between the SPADI and the domains of the SF-36 relating to pain were significantly lower than 0.7, indicating that the general SF-36 and the specific SPADI measures each explain less than 50% of the variability in responses recorded in the other measure. By using these two measures, comparisons can be made between different conditions as to the effectiveness of intervention upon the illness. It is imperative that this model be used in order to address medical illnesses that have the greatest impact on patients in order to tailor appropriate therapy. Furthermore, as resource allocation is limited, comparisons must be made between medical conditions in order to budget accordingly. This could be made possible by use of generic health measures.
A further difficulty of the classification systems and diagnostic criteria we employed and which is generally used in shoulder research is the lack of mutual exclusiveness. This is a problem with not only the diagnostic criteria but also with the underlying pathology. For example, it is challenging to assess any other pathology of the shoulder in the presence of adhesive capsulitis.
Clinics held in the community may be one of the best ways to maximize health-care allocation. In a study we have undertaken [27] delegation of assessment of shoulder pain to allied health staff, including nurses, may be possible. Many conditions can therefore be dealt with in primary care thereby reducing the out-patient waiting list. Van der Windt et al. [40] found that only 10% of patients who presented to general practice with shoulder pain were referred for specialist opinion. Patients who cannot be easily assessed or those who re-present could then be referred for specialist opinion.
Conclusion
Our study, conducted in primary care, suggests that shoulder pain is associated with significantly reduced health when measured by both shoulder-specific and generic means. The most frequent diagnoses were lesions of the rotator cuff with or without signs of impingement. Management should focus on prevention and early intervention in these complaints.
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